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Natural Gas Vehicle Technology Forum Summary 
 
Approximately 80 people attended the Natural Gas Vehicle Technology Forum 
(NGVTF) meeting in Diamond Bar, California, on October 12-13, 2010.  The meeting 
featured a technology exchange between natural gas vehicle (NGV) stakeholders, 
government, and industry research and development partners.  Presentations 
focused on: 1) NGV technology development and deployment progress and 2) the 
impact of state government legislation and international NGV market activities on 
technology development and availability. 
 
The purpose of this year’s meeting was to bring together natural gas industry 
experts in the NGVTF format, which has not been done since 2008.  In addition, this 
meeting was an opportunity for these industry experts to provide feedback to the 
California Energy Commission’s (CEC) Natural Gas Vehicle Research Roadmap 
(Roadmap), which was also published in 2008.  Specifically, the attendees were 
asked to provide feedback on the following Roadmap topics: 

1. Engine development gaps 
2. Infrastructure development gaps 
3. Platform development gaps 

 

Attendees stated there is still a need to develop, demonstrate, and deploy larger 
horsepower/displacement natural gas engine offerings suitable for heavy-hauling 
and/or off-road applications.  That said, the NGV industry needs a better method of 
measuring where these vehicles are being deployed before this need can be 
overcome with certainty. 

Engine Development Gaps 

 
In regards to improving the operating efficiency and power density of heavy-duty 
natural gas engines, attendees stated a need for developing a subcommittee to 
determine what commonly accepted engine-testing parameters should be.  This 
issue is viewed as a critical need and that should be added to the Roadmap. 
 
There was a lot of discussion on managing the power density, developing the fuel 
system, and lowering technology cost of hybrid NGVs.  Attendees agreed that cost is 
the biggest barrier for the majority of potential customers.  Most agreed that the 
NGV industry should focus on using techniques to reduce the weight of NGVs to 
prepare for the additional weights associated with hybrid technologies.  Hybrid NGV 
technology is not the issue and the industry should prepare for the incorporation of 
this technology. 
 
The topics of developing HCNG blend options and combustion control in HCCI 
engines were thought as unnecessary diversions at this point as there are more 
pressing issues facing the NGV industry at this time.  Specifically, the market 
potential for HCNG has changed greatly since the Roadmap was published.  HCCI 
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technology is promising, but the NGV industry should keep this topic on the radar 
and reference the results of the diesel industry’s efforts to develop this technology. 
 

Attendees agreed there is a need to compensate for variations in natural gas quality 
delivered to fueling infrastructure.  From an R&D standpoint, if an engine 
manufacturer developed a solution/strategy based on methane number/gas quality, 
it would be a benefit to the NGV industry.  The group proposed that R&D should be 
conducted to ensure engines could effectively handle a wide range of methane levels   

Infrastructure Development Gaps 

Additionally, attendees felt there is a need to address gas specifications to CARB and 
other utilities across the country to help prevent widespread engine failures due to 
varying fuel quality. 
 
There was lively discussion regarding LNG fueling infrastructure issues and how 
this fuel can become more commercially available.  Attendees agree several issues 
need to be addressed, as LNG will be an important component of NGV market 
development and sustainability.   Commonality in nozzles/connection points is 
needed and there is a need to finalize the development of a dispenser standard.  
Attendees also agreed there is a need to better identify the ‘public’ that currently 
use LNG stations and help to educate on the proper use of this fuel.  R&D work 
should be done to reduce the cost of fueling infrastructure and LNG trucks, both of 
which are barriers to the expansion of the LNG market. 
 
There was widespread agreement on the need for reliable and comprehensive GPS 
and station operating data.  This will be an important issue for the enhanced 
usability of natural gas as a transportation fuel.   Attendees also agreed there is a 
need to reduce the cost of purchasing and installing the next generation of home 
refueling devices. 
 

In regards to the issue of improving vehicle integration to increase NGV market 
penetration, attendees stated that the issue regarding regulator failure must be 
addressed.  In addition, the following research issues need to be addressed: 

Platform Development Gaps 

– There is a need to develop a downsized turbo-charged engine to run on 
natural gas  

– There is a need to develop a new 6-8L engine 
– There is a need to quantify all of vehicle niches/applications to find market 

possibilities 
 
Attendees also stated there is a need to develop an engine in the 250-300 
horsepower range, as well as a replacement for a 5.9L (torque and horsepower 
combo) for medium-duty applications.  In regards to future R&D efforts, the group 
would like to see different parameters for engine development from DOE (e.g. 
market development possibilities vs. petroleum displacement). 
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Finally, attendees see benefit to developing natural gas engines for specific off-road 
applications.  Development of these engines would provide air quality and 
petroleum reduction benefits, but would not necessarily stimulate the larger NGV 
market. 
 

Attendees identified additional research gaps and deployment needs, as listed 
below.  Additionally, the group agreed there is a need for the development of 
working groups within the NGVTF, in particular groups that focus on data analysis 
and market analysis. 

NGV Deployment Needs 

 
Analysis, Data & Outreach Tools 

– More analysis on duty cycles and what are the best fuels for each duty cycle 
so fleets can make better decisions when ‘greening their fleet’ 

– There is a need for tools that are able to be used by those with limited 
knowledge about alternative fuels or fleet management 

– There is a need for fact sheets and easier to use models that can give 
customers easy to understand payback numbers 

– The NGV industry needs better datasets and attendees should develop 
improved methodologies for acquiring this data  

– There is a need for a CNG cylinder registration / tracking system 
 

Training 
– Improved and expanded cylinder safety training is needed as gas utilities get 

requests for training videos from organizations / fleets that instruct how to 
fuel and on safety 

– There is a need for updated and comprehensive materials for first responder 
training 

– There is a need for on-road refuelers to address emergencies / stranding and 
the NGV industry should work with the Department of Transportation on 
developing protocol for this type of program 

– The NGV industry needs to provide better information to customers on 
vehicle safety inspection programs 

 

Comments were provided by several attendees and are attached at the end of this 
document.  The meeting agenda and final attendee list is also attached below.   

Comments and Next Steps 

 
NREL staff is currently working to identify and discuss specific issues and topics that 
would be recommended for inclusion in the Roadmap.  For example, NREL will be 
working with the NGVTF to develop a needs assessment and mapping exercise for 
small-scale fueling infrastructure.  Recommendations to the Roadmap will be made 
available to the CEC by the end of December. 
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NGV TECHNOLOGY FORUM 
 October 12-13, 2010 

SCAQMD Diamond Bar, CA 
 
Purpose:   
(1) First meeting of joint NREL/DOE – CEC – SCAQMD NGV Technology Forum   
(2) Technology Exchange between NGV Stakeholders and Government/Industry R&D Partners  

• To communicate  NGV technology development and deployment progress 
o Present and review existing NGV technology projects and new standards developments 
o Discuss impact energy economics and market  opportunities on technology 

development  
• To communicate the impact  of State Government legislation  and International NGV market 

activities on technology development and availability  
o Overview of DOE/NREL’s programs and priorities for developing NGV technologies 
o Overview of CEC’s PIER program and priorities for developing NGV technologies 
o Overview of CA’s AB 118 and its potential impact on NGV deployment and technology 

needs 
o Overview of South Coast AQMD NGV Technology deployment and development 

program 
o Overview of international NGV markets and vehicle availability from OEMs 

Output: 
• Seek feedback from Industry Peers and key stakeholders to develop a list of technology gaps, 

propose specific projects and propose priorities related to NGV R&D needs and demonstration 
and deployment programs 

 
 
Day 1 Agenda
 

:  Update NGV Industry R&D Roadmap Activities and Opportunities 

8:00 - 8:05 Welcome      (host if appropriate) 
8:05 - 8:20 Introduction & Agenda Review    Margo Melendez - NREL 
8:20 - 8:50 NGVTF – DOE Update 2010 NGV R&D   Dennis Smith / Mark 

Smith - DOE 
8:50 - 9:20 CEC’s PIER – Report on 2009 projects – 2010 RFPs  Rey Gonzalez - CEC  
9:20 - 9:50 South Coast AQMD – Update – NGV Program  Henry Hogo - SCAQMD 
 
9:50 - 10:10 BREAK 
 
10:10 - 10:40 NREL  - NGVTF RFP Update              Margo Melendez - NREL 
10:40 - 11:10 Market needs – what we hear from stakeholders  Stephe Yborra - 
CVEF/NGVA 
11:10 - 11:30 National NGV Legislation Update    Paul Kerkhoven - NGVA 
11:30 - 11:50 International NGV Technology Update    Alex Lawson - IANGV    
11:50 - 12:10  NGV Road Map Canada     Alex Lawson, on behalf of 
- NR Canada 
 
12:10 - 1:10 LUNCH - Networking                      
 
1:10 - 1:30 CNG Cylinder Safety – Issue Management   Doug Horne - CVEF 
                                                                               
Project reports 
1:30 - 2:00 Transit Lessons Learned – Tiger Team –Task Order  Rob Adams - CVEF 
subcontractor     
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2:00 - 3:00 Engine Development Gaps     Rey Gonzalez - CEC  
  Facilitated  - working session 
 
3:00 - 3:25 BREAK 
 
3:25 - 3:55 HPDI Development Project- 2010 Compliant 15L HPDI   Sandeep Munshi - 
Westport power 
  NG engine – CEC & SCAQMD funded 
3:55 - 4:25 Natural Gas Optimized Advanced HD 13L Engine   Ingemar Magusson - 
Volvo Technology 
  CEC Funded 
4:25 - 4:55 Ultra Low Emission 12L HD NG Engine Development  Scott Baker - Cummins 
Westport  
  CEC Funded 
4:55 - 5:15 Wrap up today’s meeting      John Gonzales - NREL 
 
 
 
 
Day 2 Agenda
 

:  NGV Technology Deployment Efforts 

8:00 - 8:30 Continental Breakfast 
 
8:30 - 8:45 Introduction & Agenda Review    Margo Melendez - NREL 
 
8:45 - 9:10 CA’s AB 118 – Report on 2009 projects – 2010 RFPs  Peter Ward - CEC                                                                          
 
9:10 - 10:10 Recovery Act Overview     Dennis Smith/ Mark Smith 
- DOE                                       
 
10:10 - 10:30 BREAK 
 
10:30 - 11:30 Deployment – Strategies - Opportunities    Panel Discussion DOE – 

CEC - SCAQMD 
 
11:30 - 12:15 Infrastructure Development Gaps – LNG & CNG  Dennis Smith / Mark 
Smith - DOE 
  Facilitated – working session 
  
12:00 - 1:00  LUNCH 
 
1:00 - 2:00 Platform Development Gaps – CNG & LNG   John Gonzales - NREL  
  Facilitated – working session   
 
2:00 - 2:30 Biogas for Transportation Development Gaps  Jim Wegrzyn - BNL  
  
 
2:30 - 3:00 BREAK  
 
3:00 - 3:40 Deployment Issues  - Conversion Quality –EPA Certification     
 TUG – Incident Investigations – C&S Gaps   Doug Horne - CVEF              
      
3:40 - 4:40 Open discussion NGVTF attendees    All - NREL 
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4:40 - 5:10 Discussion and questions Wrap-up    Margo Melendez - NREL 

• What did we hear? Evaluation cards  
• Key points to carry forward and next steps   Dennis Smith / Mark 

Smith - DOE 
Rey Gonzalez - CEC 
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Final NGVTF Attendee List 
FIRST_NAME LAST_NAME EMAIL_ADDRESS COMPANY PHONE 

Rob Adams radams@marathontech.ca Marathon Technical 
Services 

519-699-9250 

Steve Anthony santhony@semprautilities.com Southern California Gas Co. 213-244-3583 
Scott Baker scott.baker@cummins.com Cummins Westport Inc 604-718-2025 

Michael Bolin mbolin@semprautilities.com Southern California Gas Co. 213-244-5115 
Mike Burkett mburkett@oepowersys.com OE Power Systems Inc. 901-322-6167 

Andrew Burnham aburnham@anl.gov Argonne National 
Laboratory 

630-252-6606 

Brian Chase BSCB@Chevron.com Chevron USA 925-842-0327 
Avedis Chrakyan achrakyan@hra.com Honda R&D America 310-781-5699 
Patrick  Couch couch.patrick@tiaxllc.com Tiax LLC 949-833-7130 

John Coursen john.coursen@worthingtonindustries.com Structural Composites 
Industries 

909-444-2503 

Yoshio Coy ycoy@fabind.com AFV Fleet Service / FAB 
Industries 

909-349-5877 

Richard Cromwell rcromwell@cromwellandassociates.com Richard Cromwell III & 
Associates 

760-329-6461 

David Dewitt ddewitt@hra.com Honda R&D 310-781-5718 
Frank Donnelly  RHT Railhaul Technologies, 

Inc. 
604-816-8553 

Roy Durham rdurham@rpautomotive.com RP Automotive 626-926-8314 
Michael Eaves meaves@cleanenergyfuels.com Clean Energy 562-493-2804 

x283 
Ryan Erickson ryan.erickson@gladstein.org Gladstein, Neandross & 

Associates 
310-573-8551 

Frank Fitch Frank.Fitch@linde.com Linde Gases Division 908-342-2497 
Mike Gallagher mgallagher@westport.com Westport Innovations, Inc 604-718-2099 

Roger Galloway rgalloway@BAFtechnologies.com BAF Technologies 214-231-1450 
Marco Genova mgenova@landiusa.com Landi Renzo USA 310-257-9481 

John Gonzales john.gonzales@nrel.gov NREL 303-275-4393 
Rey Gonzalez Rgonzale@energy.state.ca.us California Energy 

Commission 
916-653-4246 

Karen Hay khay@impcotechnologies.com IMPCO Technologies 714-656-1245 
Hernan Henriquez HHenriquez@qtww.com Quantum Technologies 949-373-6012 

Steve Hillman Steve.Hillman@lacity.org City of Los Angeles, Dept. 
of General Services 

213-978-0079 

Henry Hogo hhogo@aqmd.gov SCAQMD 909-396-3184 
Douglas Horne dbhorne1@comcast.net Clean Vehicle Education 

Foundation 
770-424-8575 

Andrew Hudgins andrew.hudgins@nrel.gov NREL 303-275-4382 
Tahra Jutt Tjutt@westport.com Westport Innovations Inc. 604-718-6485 

Dick Kauling Dick.Kauling@gm.com General Motors 905-644-5312 
Charlie Ker charles.ker@cummins.com Cummins Westport 604-718-1902 

Jim Kerekes jkerekes@cleanairpower.com Clean Air Power Inc. 858-332-4814 
Paul Kerkhoven pkerkhoven@ngvc.org NGV America 703-527-2237 
John Kubesh jkubesh@electmicrosys.com Electronic MicroSystems 830-249-9999 
Marci LaMantia MLaMantia@semprautilities.com Southern California Gas 

Company 
714-308-5375 

Alex Lawson alexlawson@cogeco.ca Alex Lawson Associates Inc 905 632 1959 
Ron Lee Ron.Lee@linde.com Linde Gas 908-771-6244 



 8 

Jon Leonard leonard.jon@tiax.biz TIAX 949-833-7131 
Cortney Light  IMPCO Automotive 714-656-1275 

Tony Lindsay tony.lindsay@gastechnology.org Gas Technology Institute 847-768-0530 
Ingemar Magnusson ingemar.magnusson@volvo.com Volvo Technology 

Corporation 
 

Henry Mak hmak@semprautilities.com Southern California Gas 213-244-5323 
Arturo Martinez Arturo.Martinez@jccarterpumps.com JC Carter 949-764-2214 

Min Zaw Maw  Powertek Engineering 
Group 

626-226-3632 

Steve  McConnell smcconnell@anl.gov Argonne National 
Laboratory 

630-252-3080 

Alan McEwan alan.mcewan@us.mahle.com MAHLE Powertrain, LLC 248-888-3030 
Margo Melendez margo.melendez@nrel.gov National Renewable Energy 

Laboratory (NREL- 
 

John Mitton john@naturaldrive.com NaturalDrive Partners, LLC 801-768-2986 
Dave Myers dave.myers@luxfer.net Luxfer Gas Cylinders 951-341-2289 

Erik Neandross erik@gladstein.org Gladstein & Associates, 
LLC. 

310-314-1934 

Tim Nelligan tim@gonaturalgas.com Go Natural Gas 949-340-7702 
Greg Newhouse gnewhous@sdccd.edu San Diego Miramar College 619-388-7524 

Ronald Orr ron.orr@gmail.com OrrHouse 310 658 8291 
Adewale Oshinuga aoshinuga@aqmd.gov South Coast Air Quality 

Mgmt 
909-396-2599 

Randall Pasek rpasek@aqmd.gov South Coast Air Quality 
Mgmt District 

909-396-2251 

Pete Petersen  Powertek Engineering 
Group 

626-226-3632 

Gary Pope usapro@prodigy.net USA Pro & Associates 714-536-4900 
Charles Powars capcap@aol.com Research Partnership 650-424-0426 

Dean Purcelli Dean.Purcelli@encana.com Encana Natural Gas, Inc. 720-876-3680 
Dan Rabun rabundj@airproducts.com Air Products 949-640-5799 

John Reed drgoodwrench@gmail.com Omnitek Engineering Corp. 760-815-9768 
Sam Safi Sam.Safi@jccarterpumps.com JC Carter 949-764-6477 

Dean  Saito dsaito@aqmd.gov South Coast Air Quality 
Mgmt District 

909-396-2647 

Esteban Salas salase@airproducts.com Air Products 610-481-7730 
Melissa Schulz Melissa.Schulz@gm.com General Motors Powertrain 248-343-9558 
Robert Sessa rsessa@baftechnologies.com BAF Technologies 828-772-0394 
Philip Sheehy psheehy@icfi.com ICF International 415-677-7139 

G. Rymal Smith rsmith@changeenergy.ca Change Energy Inc. 905-467-8907 
Mark Smith mark.smith@ee.doe.gov U.S. DOE (EE-2G) 202-287-5151 

James Snavely james@gonaturalgas.com Go Natural Gas 760-600-3400 
Khalil Subat ksubat@eldorado-ca.com El Dorado National Co. 909-591-9557 

Angela Tennyson atennyson@amsoil.com Amsoil, Inc. 715-399-6379 
Sean Turner sean.turner@gladstein.org Gladstein, Neandross & 

Associates 
310-894-1534 

James Turvey james.turvey@chart-ind.com NexGen Fueling, Chart 
Industries 

512-868-0467 

Marc Vanderslice mvanderslice@cleanairpower.com Clean Air Power, Inc. 858-332-4800 
Rene Villa-Agustin rene.villa-agustin@lacity.org City of Los Angeles 213-978-3795 
Larry Watkins lwatkins@aqmd.gov South Coast Air Quality 

Mgmt Dist Tech 
909-396-3246 
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Advancement 
James Wegrzyn jimtheweg@bnl.gov Brookhaven National 

laboratory 
631-344-7905 

Jerry Wiens jwiens@energy.state.ca.us California Energy 
Commission 

916-654-4649 

Wayne Wilson wayne.wilson@paccar.com Peterbilt 940-891-6236 
Lawrence Wnuk lwnuk@calstart.org Calstart 310-408-8642 

Stephe Yborra syborra@ngvc.org NGVa/Clean Fuel Vehicle 
Foundation 

202-824-7362 
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